Phylogenomics of caspase-activated DNA fragmentation factor.
The degradation of nuclear DNA by DNA fragmentation factor (DFF) is a key step in apoptosis of mammalian cells. Using comparative genomics, we have here determined the evolutionary history of the genes encoding the two DFF subunits, DFFA (also known as ICAD) and DFFB (CAD). Orthologs of DFFA and DFFB were identified in Nematostella vectensis, a representative of the primitive metazoan clade cnidarians, and in various vertebrates and insects, but not in representatives of urochordates, echinoderms, and nematodes. The domains mediating the interaction of DFFA and DFFB, a caspase cleavage site in DFFA, and the amino acid residues critical for endonuclease activity of DFFB were conserved in Nematostella. These findings suggest that DFF has been a part of the primordial apoptosis system of the eumetazoan common ancestor and that the ancient cell death machinery has degenerated in several evolutionary lineages, including the one leading to the prototypical apoptosis model, Caenorhabditis elegans.